UMDNJ-ROBERT WOOD JOHNSON MEDICAL SCHOOL
POINT OF CARE TESTING PROGRAM


Principle: 
The protime microcoagulation system measures the PT using fibrin clot formation and detection. The protime cuvette is a self-contained, microvolume reaction cell constructed of precision molded plastic. The standard protime cuvette has five micro-channels which contain the dried reagent required to perform triplicate testing of the prothrombin time assay and two levels of controls. The protime uses the Tenderlett Plus device for performing the fingerstick and it is designed to hold 65µl of blood (approximately 3 drops) needed to fill all five micro-channels. The instrument draws the precise volume of blood onto the micro-channel which contains thromboplastin and other reagents. An array of LEDs detects the motion of the sample/reagent mixtures as they move through a precision restriction in the channel. The blood is pumped back and forth until a clot forms, obstructing the channels and slowing the flow of blood. The instrument detects the clot when the blood movement decreases below a predetermined rate. 
Equipment and Materials:  
A. Materials: Protime® Instrument, Charger, Protime® cuvette, incision devise, program plug, alcohol pads, and gauze.
B. Preparation of test: Protime® cuvettes are ready to use. No additional preparation is required. 
· Remove cuvette from the refrigerator and allow to come to room temperature for 60 minutes prior to testing.

C. Storage Requirements: Store the foil-pouched cuvettes refrigerated (2-8° C, 35-46° F). An unopened cuvette is stable until the date printed on the pouch when stored at 2-8°C. Unopened cuvette may be stored at room temperature for 30 days. Once the pouch has been opened, the cuvette must be used within 8 hours.
Specimen:
· Follow universal precautions.  A sample is taken from a finger incision. 
· Samples must be analyzed immediately after collection. 
· For venous samples, collect venous whole blood into an anticoagulant-free plastic syringe. (The specimen must be collected in a plastic syringe. Glass activates the clotting process and will therefore interfere with the results.) 
· Protime is sensitive to deficiencies in vitamin K-dependent coagulation factors known to influence the PT test (ie: factor II, VII, and X) 
· Hematocrit levels between 20% to 60% do not significantly affect test results.

Calibration:
Calibrations are done by the manufacturer.

Quality Control:
The Protime® instrument self-checks at start-up. It checks temperature and timing functions, battery level, and optical, electrical and mechanical functions.  Each Protime® cuvette has two levels of built-in controls which indicate proper sample collection, correct test procedure and ensure assay reliability and performance.
External Quality Control: The whole blood controls consist of lyophilized fixed bovine red blood cells and buffered sheep and horse plasma. 
Material:  15 dropper vials of dried whole blood control (0.5cc) in a glass ampule provided with 0.7cc of diluent. 4 reusable protective sleeves, for use in crushing ampules.

· When refrigerated (2-8°C) the vial are stable until the marked expiration date. 
· The QC product should never be exposed to temperatures in excess of 37°C. 
· Reconstituted vials should be used immediately. 
· The QC product can be stored at room temperature for up to 4 weeks.  If a vial is removed from the refrigerator, write the new expiration date on the redating label and place the label on the QC material.  (The new expiration date cannot exceed the marked expiration date, even if it is less than 4 weeks.) A redating label is provided and should be marked with 4 weeks dating if room temperature storage is selected.
Preparation and use of QC material: 

A. 
Remove the appropriate test cuvette from the refrigerator. Allow it to come to room temperature for 60 minutes prior to testing. 
B. 
Remove the appropriate quality control dropper vial from the refrigerator and allow to come to room temperature. Visually inspect vial to ensure the glass ampule is intact.
C. Turn on the instrument and allow it to self-check. Then select “Go to main menu” and “Run QC test”.
D. Insert cuvette into slot in the front of the instrument. (The printing should be face up and the bar code face down.)
E. After pre-warm stage (approximately 1 to 3 minutes), the instrument will signal ready with the Display  “1. Incise finger 2. fill cup 3. snap in place 4. press.”
F. Reconstitute the dropper vial: 
· Remove the label from vial and insert into protective sleeve. 
· Holding the vial upright, tap the vial on a table to settle the glass ampule to the bottom of the vial. 
· Crush the inner glass ampule. Make sure the glass ampule breaks compeletely.
· Quickly invert the dropper vial end to end 10 times. 
G. Remove and retain the vial cap. Discard the first drop of the control material into the vial cap. Immediately dispense as many drops of control material as needed to fill the collection cup until it passes the line.
H. Snap the collection cup into the instrument. (Hold the cup at an angle, place it into the slot and press down to click it into place.)
I. Press the 
   button. Wait for the beep and remove cup from the instrument.
J. Remove the control vial from the protective sleeve. Dispose of the vial into medical waste and keep the protective sleeve for reuse.
K. Record results onto the log sheet. Turn off instrument.
Proficiency: 

     The RWJMS Point of Care Testing program subscribes to the College of American Pathologists CAP survey GH.  Three challenges are sent per year, two samples per challenge.  When proficiency testing samples arrive, run them promptly, as you would patient samples, and forward the results to the RWJMS Point of Care office.  Do not submit results directly to the CAP.

Procedure:

A. Remove the appropriate test cuvette from the refrigerator. Allow it to come to room temperature for 60 minutes prior to testing. 
B. Turn on the instrument.  It will do a self-check procedure which takes 60 seconds, and then will prompt you though the test.

C. Insert a curvette. 
· Insert the cuvette into the slot with the printing face up and bar code down.  
· The instrument will beep when the cuvette is fully inserted.  
· The instrument warms the cuvette. This will take 1 to 3 minutes. While cuvette is warming, prepare the finger. DO NOT incise the finger until the instrument prompts you.

D. Prepare the finger by following these steps. Wash hands in warm water and then rub them together to stimulate blood flow. Apply pressure to the palm and finger. Cleanse middle or ring finger with and alcohol swab and dry with gauze.
E. The instrument will display when it is time to incise the finger. Place the Tenderlett Plus device firmly against the side of the finger.  Press the red trigger to release the lancet. Wipe away the first trace of blood. (Gently massage from the base of the finger to force blood to the tip. Touch the large drop of blood to the collection cup. Keep adding blood until the blood level passes the line on the collection cup. Be sure to check that there is blood in the stem of the funnel. Blood collection must be finished within 2 minutes to prevent early clotting of the sample. The Protime® instrument will keep track of the time.
F. Hold the Tenderlett PLUS AT a 45° angle and place the front end of the device into the slot in the instrument. Press down to click the Tenderlett Plus into place. You should hear a soft click.
G. Press the button to start test. This signals the instrument to draw the sample in the cuvette.  Watch the screen for the next prompt.
H. Wait for the instrument to beep; then remove the Tenderlett Plus from the cuvette. (Remove the Tenderlett immediately, the instrument allows you 6 seconds. Failure to do so will result in an error message and you will need to start over.)

I. Read results in a few minutes. Document the result in the patient's chart and on the log sheet. You may shut off the instrument or use the arrow button to review the data memory.

Interpretation/ Result:
The protime® Microcoagulatin System reported as International Normalized Ratio (INR) and PT seconds. The Protime calculates INR directly from whole blood clotting time based on a conversion equation that was established in clinical trial. Protime® measures both normal and therapeutic prothrombin time in fresh whole blood. Results are displayed in plasma equivalent seconds and INR. Expected values for patients taking oral anticoagulants depend on the patient’s disease state and the target values established by the physician.
	Levels
	INR
	PT Seconds



	Reference range
	0.8-1.2
	10.4-15.7 sec

	Low anticoagulation  
	1.5-2.0
	19.6-26.1 sec

	Moderate anticoagulation
	2.0-3.0
	26.1-39.2 sec

	High anticoagulation
	2.5-4.0
	32.6-52.2 sec


Maintenance: Company to send cleaning and maintenance procedure
Limitations: 
· Protime® uses only fresh capillary or venous whole blood. Plasma or serum cannot be used.
· If INR >10, an error message is displayed. Results outside of this range must be confirmed by sending blood to the laboratory. 
· Glass tubes must not be used to collect venous samples. Use only plastic syringe without anticoagulants to collect venous samples. 
· Results may be affected in patients receiving heparin or who have an abnormal response to heparin. 
· Poor fingerstick blood collection technique may affect results. 
· Correlation of results reported by Protime® to laboratory results depends in the precision of the method and on the ISI value of the laboratory reagent and instrument system.
References:   
ITC Protime® Microcoagulation System Operation Manual
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